Abstract The Xeniidae are a major component of benthic coral reef communities in Lembeh, Indonesia. A twoweek survey of the xeniids from this region was conducted.
Introduction
The Xeniidae soft corals inhabit warm, shallow tropical waters from the coast of East Africa, Red Sea and Southeast Asia to the Central Pacific. Their presence in the Indo-Pacific and the islands of Indonesia has received limited investigation (Tomascik et al. 1997) . Most pub- During 2009 a two-week survey was conducted throughout Lembeh Strait, Indonesia. The focus of this fieldwork was to collect the diverse genera and species of xeniid octocorals, identify which habitats these genera are associated with, and determine their relative abundance. This is the first time such a detailed survey of xeniid octocorals has been conducted in Indonesia.
Field identification of xeniids to the species level is not possible given the need for modern scanning electron microscopic (SEM) analysis of the sclerites or skeletal elements. Samples were collected and examined in the laboratory following the in situ observations. These samples are currently housed in the collections of the Cali- 
Material and Methods
Field surveys were conducted at each station (Fig. 1 ).
Each station location was recorded with GPS data (Nikon Corporation, Tokyo, Japan) at the mooring location of the boat. Scuba diving equipment was employed to a maxi- 
Results

Distribution
Xeniid octocorals were observed to occur on hard substratum throughout Lembeh Strait. There were three habitats supporting coral development identified in this survey: sand slopes, patch reefs and reef walls ( Anthelia, Cespitularia, Heteroxenia, and Xenia were found to inhabit depths of four to fifteen meters. Heteroxenia and Cespitularia colonies were most prevalent below ten meters. Both Sansibia and Sympodium were nearly absent with only one colony of each recorded. Live coral coverage was high on all patch reefs. In some areas xeniids dominated the reef while in others they were intermixed with other octocorals belonging to the genera Sarcophyton, 
Diversity
A total of twenty-nine species from six genera were recorded from this region of Indonesia (Table 1) 
Abundance
Each of the genera in Table 2 was assigned to one of four abundance categories: dominant, abundant, sporadic and rare after Benayahu (1995) , which are illustrated for each of the three coral reef habitats. Relative abundance estimates revealed the largest populations of all genera occur on patch reefs. Xenia was the only genus present in all three habitats. Species of this genus were most dominant on sand slopes, very abundant on patch reefs and only occur sporadically along reef walls. Anthelia species were abundant on sand slopes but only occurred sporadically on patch reefs. Heteroxenia dominated reef walls, yet species of this genus were only found occasionally in aggregations on patch reefs. Cespitularia was found to be common on most patch reefs, abundant along reef walls, but absent in sand slope habitats. Both Sansibia and Sympodium were observed to be rare in Lembeh Strait (Table 2 ). Only one colony belonging to each genus was found, Sansibia on a sand slope and Sympodium on a patch reef. Notably absent on sand slope habitats were the genera Cespitularia, Heteroxenia, and Sympodium.
Discussion
Distribution and Abundance
The objective of this survey was to investigate the Xeniidae fauna of Lembeh Strait. Patch reef habitats located primarily in the central portion of the strait were observed to have the highest diversity and abundance of xeniid genera. The limited presence of Sympodium colonies in Lembeh might be due to their slow membranous growth, which has been observed in the Red Sea (Reinicke 1997) . It is likely the hard substratum and shallow depths contribute not only to xeniid populations but other zooxanthellate octocorals, especially the Sinularia and Sarco phyton species observed here. Mid and outer shelf reefs of the Great Barrier Reef have also exhibited abundant populations of xeniids (Fabricius 1995) , which has been attributed to the fast-growing "fugitive" nature of some members of this family.
In sandy-sloped areas Anthelia and Xenia were recorded to be quite prolific. Both of these genera are able to produce runner like stolons, which aid in asexual propagation (Benayahu 2004) . Further, the often heavily pinnate polyps can assist in sediment removal (Schlichter 1983) , which is beneficial for colonizing sandy bottom habitats.
The species of Sansibia also observed here has essentially the same morphological characteristics as Anthelia, so its presence in this habitat is not surprising. 
Diversity
A survey of xeniid species recorded from the literature was conducted (Table 3) for comparison with the relatively high number of species recorded from this survey. Among the biogeographic distribution of the family Xeniidae, Lembeh, Indonesia now represents the third highest diversity of species and it is among the highest number of genera recorded for a location. The Philippines has the most recorded species but this is only from one published account (Roxas 1933) . The Seychelles (Janes 2008) and Taiwan (Benayahu et al. 2004 ) both record the same number of species present and similar generic diversity.
Although Australia only exhibits thirteen species from five genera (Verseveldt 1977) a thorough investigation
has not yet been conducted in this area (P. Alderslade, personal communication). Interestingly, records from Japanese waters reveal seventeen species recorded from 6 genera. This is likely due to the warm Kuroshio current, which carries larvae up from Indo-Pacific waters (Kayanne et al. 2004) . Three locations associated with environmental This study has revealed a relatively high number of both described xeniid species and new species, over doubling the number of species known from previous investigations in Indonesia. It is likely caused by a more precise manner of identification, which includes using live colony images and molecular data in addition to traditional morphological taxonomy. Additionly, the selective sampling of Xeniidae genera and species throughout this survey has resulted in more species and higher diversity than the normal procedure of indiscriminately collecting soft corals. As has been shown in newly explored areas previously receiving no or limited investigation (Ofwegen, 2008) 
